An allometric study of the area dentata in the rat and mouse.
The volumes of the hilus, stratum granulosum, stratum moleculare and the zones of the stratum moleculare corresponding to the terminal fields of the perforant paths and the ipsilateral-commissural projections have been estimated in the area dentata of Wistar rats and DBA/2J mice, stained according to the Timm technique. The density of granule cells in the stratum granulosum and synaptic contacts in the stratum moleculare have been estimated from low power electron micrographs using stereological techniques. The volume and density parameters have been used to calculate the total number of granule cells and synaptic contacts in the fasciae dentatae of these two species. It is concluded that the number of synaptic contacts is proportional to the volume of the fascia dentata while the number of granule cells is proportional to the surface area of the fascia dentata and that the fasciae dentatae in these two species are isometric forms. The implications of these relationships are discussed with regard to the effect of the size of the fascia dentata on information processing in this structure. A significant difference existed between the ratio of the volumes of the hila and the ratio of the volumes of the fasciae dentatae in the two species studied. However, the volume of the deep zone of the stratum moleculare fasciae dentatae, the terminal zone of the hilar afferents was proportional to the volume of the hilus. The same density of synaptic contacts in the deep zone of the strata molecularia of both species, therefore, indicates a proportionality between the volume of the hilus and the number of synaptic contacts made by the hilar afferents. These observations are discussed with respect to the manner by which the maintenance of the observed proportionalities and the relative differences in the size and number of neurons in the subregions of the area dentata may be involved in the modification of the form and function of this region during phylogenesis.